APPENDIX |
SQUARES, CUBES, SQUARE ROOTS, CUBE ROOTS,
LOGARITHMS, AND RECIPROCALS OF NUMBERS

No.=Dia.
1000

Ne m Cube m % ‘“- !ML Circum. Area

1 1 1]1. 1.0000 | 0.00000 |1000.000 3.142 0.7854

2 4 8| 1.4142| 1.2599 | 0.30103 | 500.000 6.283 3.1416

3 9 27 | 1.7321| 1.4422 | 0.47712 | 333.333 9.425 7.0686

4 16 64 | 2. 1.5874 | 0.60206 | 250.000 12.566 12.5664

s 28 128 | 2.2361| 1.7100 | 0.69897 | 200.000 15.708 19.6350

[} 36 216 | 2.4495] 1.8171 | 0.77815 | 166.667 18.850 28.2743

7 49 343 ] 2.6458| 1.9129 | 0.84510 | 142.857 21.991 38.4845

8 64 512 | 2.8284 2.0000 | 0.90308 | 125.000 25.133 50.2653

14 81 729 | 3.0000| 2.080%1 | 0.95424 ( 111.111 28.274 63.6173
10| 100 1000 | 3.1623| 2.154¢4 | 1.00000 | 100.000 31.416 78.5398
11 121 1331 | 3.3166| 2.2240 | 1.04139 90.9091| 34.558 95.0332
12| 144 1728 | 3.4641) 2.2894 | 1.07918 83.3333] 37.699 | 113.097
131 169 2197 | 3.6056}! 2.3513 | 1.11394 76.9231| 40.841 | 132.732
14| 196 2744 | 3.7417| 2.4101 | 1.14613 71.4286] 43.982 | 153 938
18| 228 3375 | 3.8730| 2.4662 | 1.17609 66 6667] 47.124 | 176.715
16] 256 4096 | 4.0000| 2.5198 | 1.20412 62.5000} S$0.26S | 201.062
171 289 4913 | 4.1231] 2.5713 | 1.23045 58.8235| 53.407 | 226.980
181 324 5832 | 4.2426] 2.6207 | 1.25527 §5.5556] S56.549 | 254.469
191 361 6859 | 4.3589| 2.6684 | 1.27878 §2.6316| 59.690 | 283.529
20 400 8000 | 4.4721 2.7144 | 1.30103 50.0000 62.832 | 314.159
21] 441 9261 | 4.5826| 2.7589 | 1.32222 47.6190| 65.973 | 346.361
22| 484 10648 | 4.6904{ 2.8020 | 1,34242 45.4545) 69.115 1 380.133
231 529 12167 | 4.7958| 2.8439 | 1.36173 43.4783| 72.257 | 415.476
4} s76 13824 | 4.8990| 2.8845 | 1.38021 41.6667{ 75.398 | 452.389
28] e28 15625 | 5.0000| 2.9240 | 1.39794 40.0000f 78.540 | 490.874
26| 676 17576 | $.0990| 2.9625 | 1.41497 38.4615| 81.681 | 530.929
21| 729 19683 | $.1962| 3.0000 | 1.43136 | 37.0370| 84.823 | 572.558
28 784 21952 | $.291S] 3.0366 | 1.44716,{ 35.7143) 87.965 | 615.752
29{ 841 24389 | §.3852) 3.0723 | 1.46240 34.4828! 91.106 | 660.520
30| 900 27000 | S.4772| 3.1072 | 1.47712 | 33.3333| 94.248 | 706.8S8
31| 961 29791 | S.5678| 3.1414 | 1.49136 32.25R1| 97.389 | 754.768
32| 1024 32768 | $.6569| 3.1748 | 1.5081S 31.2500]| 100.531 | 804.248
33| 1089 35937 | 5.7446| 3.2075 | 1.51851 30.3030{ 103.673 | 855.2%9
34} 1156 39304 | 5.8310| 3.2396 | 1.53148 29.4118| 106.814 | 907.920
35| 1228 42875 | 5.9161| 3.2711 | 1.54407 28.5714| 109.956 | 962.113
36| 1296 46656 | 6.0000] 3.3019 | 1.55630 27.7778| 113.097 (1017.38
37) 1369 50653 | 6.0828| 3.3322 | 1.56820 27.0270| 116.239 (1075.21
38] 1444 54872 | 6.1644 | 3.3620 | 1.57978 26.3158| 119.381 |1134.11
39| 1521 59319 | 6.2450| 3.3912 | 1.59106 25.6410| 122.522 |1194.59
40| 1600 64000 | 6.3246| 3.4200 | 1.60206 25.0000' 125.66 (1256.64
41] 1681 68921 | 6.4031 | 3.4482 | 1.61278 24.3902| 128.81 (1320 2§
42] 1764 74088 | 6.4807| 3.4760 | 1 62323 23.8095| 131.95 [1385.44
43] 1849 79507 | 6.5574 | 3.5034 | 1.63347 23.2558] 135.09 |1452.20
4] 1930 85184 | 6.6332| 3.5303 | 1.64345 | 22.7273} 138.23 [1520.53
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Appendix I-POWERS, ROOTS, LOGARITHMS, ETC.

No.»Dia
1000

Bquare Cube Ba:? QB:: L x Recip. Cirewm. Area

2028 91125 | 6.7082| 3.8569 | 1. 65321 | 22.2222 141.37 | 1590 .43
2116 97336 | 6.7823 | 3.5830 | 1.66276 | 21.7391 144 .5t | 1661.90
2209 103823 | 6.8557 | 3.6088 | 1 67210 | 21.2760 147 65 | 1734.94
2304 110592 | 6.9282| 3.6342 ] 1.68124 | 20 8333 150.80 | 1809.56
2401 117649 | 7.0000{ 3.6593 | 1.69020 | 20.4082 153.04 | 1885.74
2500 125000 | 7.0711 | 3.6840 | 1.69897 | 20.0000 157.08 | 1963.50
2601 132651 | 7.1414] 3.7084 | 1 70757 | 19.6078 160.22 | 2042.82
2704 140608 | 7.2111] 3.7325 | 1.71600 { 19.2308 163.36 | 2123.72
2809 148877 | 7.2803 ) 3.7563 | 1.72428 | 18 8679 166 .50 | 2206 .18
916 157464 | 7.348S| 3.7798 | 1.73239 | 18 5185 169.65 | 2290.22
3025 166375 | 7.4162| 3.8030 | 1.74036 | 18 1818 172.79 | 13715.83
3136 175616 | 7.4833| 3.8259 | 1.74819 | 17 8571 175.93 | 2463 .01
3249 185193 | 7.5498 | 3 B48S | 1.75587 | 17.5439 179.07 | 2551.76
3364 195112 | 7.6158| 3.8709 | 1.76343 | 17.2414 182.21 | 2642.08
J481 205379 ) 7.6811| 3.8930 | 1.77085 | 16.9492 185.35 | 2733.97
J600 216000 | 7.7460) 3.9149 | 1. 77815 | 16.6667 188.50 | 2827.43
an 2206981 | 7.8102] 3.9365 | 1.78533 | 16.3934 191.64 | 2922 47
3844 238328 | 7.8740] 3.9579 | 1.79239 | 16.1290 194.78 | 3019.07
3969 250047 | 7.9373| 3.9791 | 1.79934 | 15.8730 197.92 | 3117.2§
4096 262144 | 3.0000] 4.0000 | 1.80608 | 15.6250 201.06 | 3216.99
4225 274625 | 8.0623| 4.0207 | 1.81291 | 15.3846 204.20 | 3313.31
4356 287496 | 8.1240( 4.0312 | 1 81954 | 15.1515 207.35 | 3421.19
4489 300763 | 8.1854] 4.0615 | 1. 82607 | 14.9254 210 .49 | 3525.65
4624 314432 | 8.2462| 4.0817 | 1.83251 | 14.7059 213.63 | 3631.068
4761 328509 | 8.30661 4.0016 | 1.8388S | 14.4928 216.77 | 3739.28
4900 343000 | 8. 36661 4 1213 | 1 R4810 | 14 2887 219.91 | 3R4R &S
5041 357911 | 8.4261| 4.0408 | 1.85126 | 14.0845 223 0S | 3959.19
S184 373248 | 8.4853| 4.1602 | 1.85733 { 13 A889 226.19 | 4071.30
5329 389017 | 8.5440| 4.9793 | 1.86332 | 13.6986 2219.34 | 4185 39
5476 | 405224 | 8.6023| 4.1983 | 1.86923 | 13.5138 232 .48 | 4300.84
5625 421875 | 8.6603) 4.2172 [ 1.87506 | 13.3333 235.62 | 4417.86
5776 438976 | 8.7178| 4.2358 | 1.88081 | 13.1579 238.76 | 4536.46
5929 456533 | 8.7750| 4.2543 | 1.88649 | 12.9870 241.90 | 4656.6)
6084 474552 | 8.8318) 4.2727 | 1.89209 | 12.8205 245.04 | 4778.36
6241 493039 | 8.83882| 4.2908 | 1 89763 | 12.6582 248.19 | 4901.67
6400 512000 | B.9443} 4.3089 | 1.90309 | 12.5000 251.33 | $026.55
6561 531441 | 9.0000| 4.3267 | 1.90849 | 12.3457 254.47 | 515).00
6724 551368 | 9.0554 | 4.3445 | 1. 91381 | 12.1951 257.61 | 5281.02
6889 ST1787 | 9.1304 | 4.3021 | 1.91908 | 12.0482 200.75 | 5410.61
7086 592704 | 9.1652| 4.3795 | 1.92428 | 11.9048 263.89 | $541.37
7228 614125 | 9.2195| 4.3968 | 1.92942 | 11.7647 207.04 | 5674.50
1396 636056 | 9.2736 4.4140 ) 1.93450 { 11.6279 270.18 | 5808.80
7569 658503 | 9.3274| 4.4310 | 1.93952 1 11.4943 273.32 | 5944.62
7744 681472 | 9.3808| 4.4480 | 1.94448 | 11.30636 276 .46 | 6082.12
w1 704969 | 9.4340] 4.4647 | 1.94939 | 11.2360 279.60 | 6221.14
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No.=Dia.
Cube 1000
No. | Squars, Cabe Bﬂ:ﬁ' Root Lo x Racip. Clrcusm. Area
90| 8100{ 720000 | 9.4868] 4.4814 | 1.95424 {11.1111 282.74 | 6361.73
91| 8281 753571 | 9.5394] 4.4979 | 1.95904 [10.9890 285.88 | 6503.88
922 778688 | 9.5917 4.5144 | 1.96379 {10.8696 289.03 | 6647.61
23 804357 | 9.6437] 4.5307 | 1.96848 {10.7527 292.17 | 6792.91
b 830584 | 9.6954] 4.5468 | 1.97313 |10.6383 295.31 | 6939.78
98 857375 | 9.7468] 4.5629 } 1.97772 |10.5263 298.45 7088.22
L] 884736 | 9.7980] 4.5789 | 1.98227 {10.4167 301.59 | 7238.23
97 912673 | 9.8489] 4.5947 | 1.98677 110.3093 304.73 | 7389.81
98 941192 | 9.8995| 4.6104 | 1.99123 {10.2041 307.88 7542.96
9 970299 | 9.9499] 4.6261 | 1.99564 [10.1010 311.02 1697.69
100 1000000 | 10.0000] 4.6416 | 2.00000 [{10.00000 { 314.16 | 7833.98
101 1030301 | 10.0499{ 4.6570 | 2.00432 | 9.90099 | 317.30 | 8011.8%
102 1061208 | 10.6995| 4.6723 | 2.00860 | 9.80392 320.44 | 8171.28
103 1092727 |10.1489| 4.6875 | 2.01284 | 9.70874 323.88 | 8332.29
104 1124864 {10.1930] 4.7027 } 2.01703 | 9.61538 326.73 | 8494.87
103 1187625 | 10.2470| 4.7177 | 2.02119 } 9.52381 329.87 | 8659.01
106 1191016 | 10.2956] 4.7326 | 2.02531 | 9.43396 333.01 ] 8824.73
107 1225043 {10.3441] 4.7475 ] 2.02938 | 9.34579 336.15 | 8992.02
108 1259712 | 10.3923| 4.7622 | 2.03342 | 9.25926 339.29 | 9160.88
109 1295029 | 10.4403| 4.7769 | 2.03743 | 9.17431 342.43 | 9331.32
110 1331000 | 10.4881( 4.7914 | 2.04139 | 9.09091 345.58 | 9503.32
111 1367631 | 10.5357( 4.8059 | 2.04532 | 9.00901 348.72 | 9676.89
112 1404928 | 10.5830f 4.8203 | 2.04922 | 8.92857 351.86 | 9852.03
113 1442897 1 10.6301] 4.8346 | 2.05308 | 8.34956 | 355.00 | 10028.7
114 1481544 [ 10.6771| 4.8488 | 2.05690 | 8.77193 | 358.14 | 310207.0
118 18208785 | 10.7238] 4.8629 | 2.06070 | 8.69568 361.28 | 10386.9
116 1560896 | 10.7703] 4.8770 | 2.06446 | 8.62069 | 364.42 | 10568.3
117 1601613 [ 10.8167] 4.8910 | 2.06819 | 8.54701 367.57 | 10751.3
118 1643032 | 10.8628) 4.9049 | 2.07188 | 8.47458 | 370.71 | 10933.9
119 1685159 | 10.9087;, 4.9187 | 2.07555 | 8.40336 | 373.85 | 11122.0
120 1728000 | 10.9845! 4.9324 | 2.07918 | 8.33338 | 376.99 | 11309.7
121 1771561 | 11.0000] 4.9461 | 2.08279 | 8.26446 | 380.13 | 11499.0
123 1815848 111.0454] 4.9597 | 2.08636 | 8.19672 | 383.27 | 11689.9
113 1860867 | 11.0905{ 4.9732 | 2.08991 | 8.13008 | 386.42 | 11882.3
124 1906624 | 11.1355] 4.9866 | 2.09342 | 8.06452 | 389.56 | 12076.3
128 1953125 111.1803| 5.0000 | 2.09691 | 8.00000 | 392.70 | 12271.8
126 2000376 | 11.2250| 5.0133 { 2.10037 | 7.93651 395.84 | 12469.0
127 2048383 {11.2694] 5.0265 | 2.10380 | 7.87402 [ 398.98 | 12667.7
118 2097152 111.3137] 5.0397 | 2.10721 | 7.81250 | 402.12 | 12868.0
129 2146689 111.3578] 5.0528 | 2.11059 | 7.75194 | 405.27 | 13069.8
130 2197000 | 11.4018] S.0653 | 2.11394 | 7.69231 408.41 | 13273.2
131 2248091 | 11.4455] 5.0788 | 2.11727 | 7.63359 | 411.58 | 13478.2
132 2299968 | 11.4891] 5.0916 | 2.12057 | 7.57576 | 414.69 | 13684.8
133 2352637 | 11.5326] 5.1045 | 2.12385 | 7.51880 | 417.83 | 13892.9
134 2406104 | 11.5758] 5.1172 | 2.12710 | 7.46269 | 420.97 | 14102.6

212



APPENDIX Tl
NATURAL SINES, COSINES, AND TANGENTS

OF ANGLES FROM 0° to 90°

0°-14.9°
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15°-29.9°

-
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Appendix II-NATURAL SINES, COSINES, AND TANGENTS

30°-44.9°
Degs.| Function | 0.0° | 0.1° | 0.3° ! 0.3° | 0.4° | 0.6° | 0.6°° | 0.7° | 0.8° | 0.9°
1
sin 0.5000 0.5015| 0.5030| 0.5045! 0.5060| 0.5075] 0.5090{ 0.5105| 0.5120 0.513
30 cos 0.8600] 0.8652] 0.3643| 0 5634] 0.%625| 0 ¥616] 0.8607| 0.8599| 0.8500| 0 &5x1
tan 0.5774] 0.5797| 0.5520| 0 5844| 0 5867] 0.5590] 0.5014] 0. 8035| 0.5061 0 598
sin 0.5150{ 0.5165| 0.5180 0 5195! 0.5210| 0.5225] 0.5240{ 0.5258| 0.5270 0 5234
31 cos 0.8572] 0 85631 0. 4554] 0.>545| 0.¥536] 0 8526| 0.8517] 0.850s| 0. 54U9| 0 84
tan 0.6009| 0.6032| 0 6056| 0.CORD| 0.6104] 0 6128] 0.6152] 0.6176 0.6200 0 622
sin 0.52991 0.5314] 0.53201 0.5344] 0.5358] 0.5373| 0.5388! 0.5402( 0.5417| 0543
32 cos R0 0.%4711 0 Bn2| 0.4483 0.8443] 0.M434| 0.5425, 0.%418] O.¥408| 0 031
taz © 82431 0 5273} £.6207] 06322 ©.5345] O 83T 6.0355 0.4420| O.8445 O adn
sin 0.5446] 0.5461| 0 5476 0.5490! 0.5505| 0.5519] 0 553¢/ 0_5548] 0.5563] G.55
33 cos 0.K387! 0 K377| 0 5368 0.x35810.:348| 0 sa30! 0.8320; 0 &320] 0.8310| 0
tan 06404 0.6516] 0.6544) 06560 0 G594) 0.6019 o.w«i 0.6619] 0 6604] 0 6
sin 0 8502] 05004 0.5621] 0.5635 0.5650] 0.5664 0.567% 0.5603! 0.5707 0.5721
34 coe 0.82901 0 x2%1{ 0.8271] 0.8261] 0.5251] 0.8241] 0.5231' 0 %221 0.%211{ 0.8
tan 0.6745! 0 6771 0 G7u6! U.6x22! 0.6547] 0_6S73 o.sm; 0.6024! 06950 0,
sin 0.5736) 0 5750/ 0.5764| 0.5779; 0.5793( 055071 0.5521; 0 5K35 0.5&50! n.
as cos 0.8102( 0 BISI} 0.51717 0.5161} 0 X151 0.8141] 08131 0.K121! 0.8111; 0'¥
tan 0.7002) 0.7u28 0.7034! 0 7050 0.7107) 0.7133 0.71%0] 0.7186] 0.7212| 0.723
'
sin 0.5878 osm' 0.5906] 0.5020, 0.5034 0.5948} 0.5962| 2.5076{ O 5090! 0 604
36 cos 0.5090{ 0.KONG| 0 %070 0.%059/ 0.%049] 0.8039 0 KO25( 0.KOIK 0.8007] O 7997
tan 0.7265| 0.7292| 0.7319] 0.7346] 0.7373] 0.7400! 0.7427! 0 7454] 0.7481] 0 750!
sin 0 6013 0 6032, 0.6046] 0.6060| 0.6074) 0 Gons! v.6101! 0.6155) 0.6129] 0. 6143)
37 cos 0.79%6! 0 7976/ 0.7965( 0.7955] 0.7044| 0.7934! 0.7923| 0 7912 0 790! 0 7801
tan 0.7536| 0.7563] 0.7590 0.7614{ 0.7646 o.7u73i 0.7701! 0.7729) 0.7757} 0.77
sin 0.6157 0.6170) 0.6184 0.61981 0.6211] 0.6225' 0.623%) 0 62521 0.6266] 0 6
38 cos 0.7%90| 0. 7x08! 0 7859 0.78dx; 0.7537] 0.7526] 0.715; 0. 704| 0.7793] 0 77
tan 0.7813] 0.7541) 0.7869; 0. 7895 0.7926] 0.7054] 0.79x3) 0 K012, 0 %040 0 8080
1
sin 0.6203{ 0.6307) 0.6320: 0 6334] 0 6347 0.6361/ 0.6374' 0.635% 0.6401' 0 6414
39 cos 0.7771] 0.77601 0 7749 0 7335, 0.7727] 0.7716] 0.7705! 0 7694 0 7683! 0 76
tan 0.509%' 0.%127; 0.5156: 0.5188| 0.5214] 0.8243] 0 %273; 0.8302! 0.8332] 0 8361
i . !
sin 0.6428] 0 6441} 0.6455 0.6408| 0.G4KL[ 0.6404| 0.6508: 0 8521] 0 §534) 0 654
40 cos 07660, O 7640, 07638 0.7627) 076151 0.7604: 0 7503) 0 7551] 0.7570) 0 7559
tan 0.5341, 0.5421' 0 5451] 0.%451) 0.8511{ 0.x341] 0.8571; 0.K601] 0 8632) O E62
|
sin 0.6561; 0.6574) 0.6557) 0.6600) 0.6613] 0.6626) 0.6639 0.6652, 0. 6665 0 667
41 cos 0.7547; . 7336) 0 7524 0.7513] 0.75011 0.74%0| 0 7475 0.7466] 0 7455 0 7443
tan 0. 8643, 0 sT24° 0 .\754: 0.5785] 08816 0.8847’ 0.5N7Hf 0.5010! 0.8941! 0 597
sin 0 66011 0 704 06717} 0.6730] 0.6743] 0.6756 o.moa' 0.6752) 06794} 0
42 cos 0 74311 0.74200 0.7408] 0.7306 0.7358] 0 7373/ 0 7361| 0.7349' 07337’ 0
tan 0.0004; 09036 0.6067| 0.9099] 0.9131| 0.9163 0.u195! 0.9225; 0 9260] 0.
i ! !
sin 0.6320' 0 6533, 0.68430 0 inSx, 0.6x71] 0 63841 0 6iRug 0.6909; 0.6921} 0
43 cos 0 73141 0.7302 0720, 0.7278! 0.7266] 0.7254 0 7242) 6.7230: 0 721xi 0.
tan 09325 0,935, 0 4301, 0 «.uzﬂ 0.9457{ 0.0490° 0.9523, 0.9556] 0 9500! 0.
{ : ; !
sin 0 E847: 060507 0 K0T 0 6AK4; 0.69071 0.7009] 0 7022, 0.7034 0 7046/ 0
44 cos 0 7193 071N 0 7169 0.7157. 0.7143] 0.7133, 0.7120: 0.7105| 0.70¥6] 0
tan 0.9657) 0.96y1; 0.9728 0.9759; 0.9793] 0.0x27| 0.9861] 0.9K9G| 0.9930; 0.
e ——
1
Degs.| Function | 0 '3 I 13’ l 19 | 1 | 300 | 3¢ | 4% | 48 | o4
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APPENDIX Il
MATHEMATICAL SYMBOLS

NAME OR MEANING
Addition or positive value
Subtraction or negative value
Positive or negative value

Multiplication dot (Centered; not to

be mistaken for decimal point.)
Multiplication symbol
Parentheses )
Brackets Grouping
Braces symbols
Vinculum (overscore) J

Percent

Division symbol

Ratio symbol
Proportion symbol
Equality symbol

""Not equal" symbol
Less than

Less than or'equal to
Greater than

Greater than or equal to
"Varies directly as' or "is propor-

tional to'" (Not to be mistaken
for Greek alpha (a).)

219

SYMBOL
A
—

log, N

log N

0
.o

L.or<‘}:

NAME OR MEANING
Square root symbol

Square root symbol with vinculum.
Vinculum is made long enough to
cover all factors of the number
whose square root is tobe taken.

Radical symbol. Letter n repre-
sents a number indicating which
root is to be taken.

Imaginary unit; operator j for elec-
tronics; represents V-1.

Infinity symbol-

Ellipsis. Used in series of num-
bers in which successive num-
bers are predictable by their
conformance to a pattern; mean-

nnravimatad he "ato "

inoe ig
i 3 Mivaiiliawvoeu vy

Logarithm of N to the base a.

Logarithm of N to the base 10.
(understood)

Natural or Napierian logarithm of N.
Base of the natural or Napierian
logarithm system.

Absolute value of X.

The ratio of the circumference
of any circle to its diameter.
Approximate numerical value is
22/1.

n:s
ri.

Therefore

Angle



Dry Measure
2 cups = 1 pint (pt)
2 pints = 1 quart (qt)
4 quarts = 1 gallon (gal)
8 quarts = 1 peck (pk)
4 pecks = 1 bushel (bu)

Liquid Measure

3 teaspoons (tsp) = 1 tablespoon (tbsp)

16 tablespoons = 1 cup

2 cups = 1 pint

16 fluid ounces (oz) = 1 pint

2 pints = 1 quart

4 quarts = 1 gallon

31.5 gallons = 1 barrel (bbl)

231 cubic inches = 1 gallon

7.48 gallons = 1 cubic foot (cu ft)

Weight
16 ounces = 1 pound (Ib)
2,000 pounds = 1 short ton (T)
2,240 pounds = 1 long ton
Distance
12 inches = 1 foot (ft)
3 feet = 1 yard (yd)
5-1/2 yards = 1 rod (rd)
16-1/2 feet = 1 rod
1,760 yards = 1 statute mile (mi)

5,280 feet = 1 statute mile

APPENDIX IV
WEIGHTS AND MEASURES

220

Area

144 square inches = 1 square foot (sq ft)
9 square feet = 1 square yd (sq yd)
30-1/4 square yards = 1 square rod

160 square rods = 1 acre (A) A

640 acres = 1 square mile (sq mi)
Volume

1,728 cubic inches = 1 cubic foot

27 cubic feet = 1 cubic yard (cu yd)

Counting Units

12 units = 1 dozen (doz)
12 dozens = 1 gross
144 units = 1 gross

24 sheets = 1 quire

480 sheets = 1 ream

Eguivalents

1 cubic foot of water weighs 62.5 pounds
(approx) = 1,000 ounces

1 gallon of water weighs 8-1/3 pounds (approx)
1 cubic foot = 7.48 gallons

1 inch = 2.54 centimeters
1 foot = 30.4801 centimeters
1 meter = 39.37 inches

1 liter = 1.05668 quarts (liquid) = 0.90808 quart
(dry)

1 nautical mile = 6,080 feet (approx)
1 fathom = 6 feet

1 shot of chain = 15 fathoms
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APPENDIX V
FORMULAS

Areas

The area of a square is equal to
the square of a side.

The area of a triangle is equal to
one half the base times the
height.

The area of a circle is equal to
the radius squared times pi.

The area of a rectangle is equal
to the length times the width.

The lateral area of a cylinder is
equal to the circumference of
the base times the height.
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Areas

The square area of a sphere is
equal to 4 times pi times the
radius squared.

Volumes

The volume of a cube equals the
cube of an edge.

The volume of a rectangular solid
or cylinder equals the area of
the base times the height.

The volume of a sphere equals %
pi times the radius cubed.



INDEX

Absolute value, 21 Centigrade thermometer, 19
Accuracy, 15, 59 Changing:
Addend, 7 common fractions to decimals, 49
Adding: fractions to percent, 55
complex numbers, 164 integers to percent, 55
decimals, 51 percent to a decimal, 56
fractions, 118 Characteristic, logarithms, 83
signed numbers, 21 Checking accuracy, 14
unlike fractions, 35 Chord of a circle, 188
Addition: Circle, 187
and subtraction, 7 Circular cylinder, 194-195
method for solving simultaneous equations, Circumference of a circle, 187
135 Coefficients, literal, 125, 136
Adjacent angles, 182 Combined variation, 150
Algebraic: Combining:
expressions, 99 radicals, 74
fractions, 117 terms, 100
sum, 99 Common:
Alternation in a proportion, 144 denominator, 34
Altitude of a triangle, 183 factors, 111
Angles, 182 fractions, 28, 49
Apex of a triangle, 183 logarithms, 81
Approximate numbers, 61 Commutative laws, 26, 98
Arabic numerals, 1 Complement of an angle, 182
Arbitrary constant, 120 Completing the square, 169
Areas: Complex:
circle, 189 decimal, 47
quadrilateral, 186 fraction, 43-44
triangle, 184 numbers, 158-163
Associative laws, 26, 98 plane, 161
Axioms of equality, 25 Components of logarithms, 83
Composite number, 17
Base of: Concentric circles, 189
exponent, 65 Conditional equation, 121-122
number system, 2 Conjugates of complex numbers, 165
solid, 193 Constant:
triangle, 183 definition, 120
Binary number system, 3 of proportionality, 147
Binomial factors, 113 Construction, geometric, 190
Bisecting an angle, 191 Coordinates, 130-131
Borrow process, 7, 8 Counting, 1
Broken lines, 181 Cube:
by slide rule, 94
Calculating with approximate numbers, 61 geometric, 194
Caliper, vernier, 64 root, 79, 95
Cancellation, 38
Carry and borrow, 7 Dashed line, 181
Celsius thermometer, 19 Decimal:
Center of a circle, 192 adding, 51

222
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Decimal—Continued:

complex, 47

divisors, 53

equivalent, 47

fractions, 45

mixed, 47

multiplying, 51-52

nonterminating, 50

number system, 2, 45

points, 13, 15

power of, 66

reducing, 47

system, 2
Degree:

angular, 182

of an equation, 121
Denominate numbers, 9, 15
Denominator, definition, 28
Dependence, 151
Dependent variable, 151
Developing formulas, 154
Diameter:

circle, 187

sphere, 198
Difference:

answer in subtraction, 7

of two squares, 113
Digit positions:

binary, 3

decimal, 2
Digits, significant, 60

Direction of measurement, 19

Directly proportional, 147
Direct variation, 146
Discriminant, 176
Distributive law, 27, 99
Dividend, 11

Dividing:

a line into equal segments, 190

approximate numbers, 61
by powers of ten, 54
complex numbers, 165
decimals, 52
denominate numbers, 15
Divisibility, test for, 18
Division: '
fractions, 40
general, 10
in fraction form, 25
methods, 13
signed numbers, 24
synthetic, 110
Divisor, 11
Double roots, 177

223

Edge of a prism, 194
Element: ,
cylinder, 194
set, 4
Ellipses, 192
Ellipsis, definition, 5

End zeros in multiplication, 13

Equality axioms, 25
Equal or double roots, 177
Equations, plotting, 131
Equilateral triangle, 185
Equivalent:

decimal, 47

fraction, 29
Error:

percent of, 59

relative, 60
Estimation, 14, 58
Evaluating:

formulas, 153

radicals, 78
Exponential form, 80
Exponents:

and radicals, 102

definition, 65

fractional, 70

laws of, 67

literal, 112

Extremes of a proportion, 142

Faces of a solid, 193

Factor, 11, 17

Factoring:
definition, 111

method of solving quadratic equations, 168

radicals, 75
trinomials, 115
Fixed constant, 120
Formulas:
developing, 154
evaluating, 153
graphing, 156
table of, 221
translating, 155
Fractional:
exponents, 70
percents, 57
Fractions:
algebraic:
dividing, 117
multiplying, 117
changing to decimals, 49
complex, 43-44
equivalent, 29
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Fractions—Continued:
fundamental rule, 30
improper, 28, 31
in equations, 125
measurement, 29
negative, 32
partitive, 29
power of, 66
proper, 28
reducing, 31, 116

Function:
general, 151
trigonometric, 202, 213

Fundamental rule of fractions, 30

General form of a linear equation, 126
Geometric:
classification of angles, 182
figures, 183-190
Graphical:
interpretation of roots, 179
representation of complex numbers, 160
solution of quadratic equations, 172
Graphing:
formulas, 156
general, 20
inequalities, 129, 139
Great circle, 198
Greater than (symbol), 20, 128
Greatest common divisor, 34
Grouping:
for multiplication, 11
symbols, 101

Hemisphere, 198

Highest common factor, 34
Horizontal lines, 181
Hypotenuse, 199

Identity, 121
Imaginary:

number, 66, 159

root, 176

unit, 159
Improper fraction, 28, 31
Independent variable, 151
Index of a root, 65
Inequalities, 128
Inequalities in two variables, 139
Infinite sets, 6
Integers, 1
Intercepts, definition, 132
Interpolation, 203
Interpreting equations, 137
Interpreting roots by graphs, 179

224

Intersecting lines, 182
Inversely proportional, 148
Inverse ratio, 142

Inverse variation, 148

Inversion in a proportion, 144

Irrational:
number, 77, 158
root, 178
Irregular pyramid, 196
Isosceles triangle, 185

Joint variation, 149

Lateral:
area, pyramid, 197
edge, prism, 194
Laws:
associative, 26
commutative, 26
distributive, 27
exponents, 67
sines, 208
Least common multiple, 34
Less than (symbol), 20, 128
Like:
fractions, 33
signs, adding, 21
Line:
general, 161
parallel, 137
segment, 5
Linear equation, 121, 126
Literal:
coefficient, 124, 136
exponent, 112
Logarithm:
definition, 80
natural, 81

Lowest common denominator, 34

Mantissa, 83, 85
Mathematical symbols, 219

Maximum and minimum points, 174

Means of a proportion, 142
Measurement:
fraction, 29
principles of, 58
Mental:
calculation, 10
multiplication, 107
Micrometer:
scale, 61
settings, 62
vernier, 64

Minimum and maximum points, 174



INDEX

Minuend, 7
Mixed:
decimal, 47
number, 28, 32
Monomial multiplication, 103
Multiples, 17
Multiplicand, 11
Multiplication:
fractions, 37
general, 10
grouping, 11
Multiplier, 11
Multiplying:
approximate numbers, 61
complex numbers, 164
decimals, 51-52
denominate numbers, 15
signed numbers, 23

Natural logarithms, 81
Negative:
exponents, 69
fractions, 32
logarithms, 83
numbers, 19
Nonterminating decimals, 50
Number:
set, 4
systems, 2, 3
Number line:
fractions, 28
general, 5, 20
Numerals, 1
Numerator, definition, 28

Numerical coefficient, definition, 100

Oblique:

line, 181

triangle, 185, 207
Obtuse:

angle, 182

triangle, 185
One as an exponent, 69
Operation:

with decimals, 50

with inequalities, 128
Operator i, 160-161
Operators, 158
Order:

of operations, 16

properties of numbers, 128
Orientation of lines, 181

Parabola, 174
Parallelpiped, 193

Parallel lines, 181
Parallelogram, 186
Parentheses, removing, 101
Partial products, 12
Partitive fractions, 29
Percent:
changing numbers to, 55
changing to decimal, 56
definition, 55
fractional, 57
of error, 59
Percentage cases, 56
Perimeter:
quadrilateral, 186
triangle, 184
Perpendicular:
at any point on a line, 191
bisector of a line, 191
lines, 181
Pi (m), 188
Place value, 1, 2, 46
Placing decimal points, 13, 15
Plotting:
complex numbers, 162
coordinates, 131
equations, 131
inequalities, 139
Points and lines, 5
Polar form, 163
Polynomials, 104-106
Positional notation, 2
Positive:
and negative numbers, 20
integers, 4
Powers and roots, 65
Powers of:
fractions, 66
negative integers, 65
ten, 52, 54, 71-73
Precision, 58
Prime:
factor, 17
number, 152
Principles of:
measurement, 58
verniers, 63
Prims, 193
Product:
general, 11
of sum and difference, 106
Proper fraction, 29
Proportion, 142
Proportionality constant, 147
Pure imaginaries, 161
Pythagorean Theorem, 199.
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Quadrant, definition, 131
Quadratic:
definition, 167
equations, 172, 179
formula, 170-172
Quadrilateral, 186
Quotient, 11

Radical, 73, 102
Radicand, definition, 74

Radius:
circle, 187
sphere, 198

Ratio:

definition, 141

trigonometric, 201
Rational:

number, 28, 77, 158

roots, 178
Rationalizing denominators, 77, 106
Ray, geometric, 5
Reading:

decimals, 47

micrometers, 62

slide rule scales, 87
Real numbers, 66, 158
Reciprocals, 73
Rectangle, 186
Rectangular;

coordinates, 19, 130

prism, 193
Reducing:

decimals, 47

fractions, 31, 116
Regrouping, 7
Regular pyramid, 196
Relative error, 60
Remainder, 14
Removing parentheses, 101
Rhombus, 186
Right:

angle, 182

circular cone, 196

cylinder, 194

prism, 193

triangle, 185, 199
Roots:

equal, 177

imaginary, 177

of an equation, 65, 168

rational, 178
Rounding off, 47

Scientific notation, 71
Sector of a circle, 188

226

Segment of a circle, 188

Sense reversal, inequalities, 129

Sets:

comprising points and lines, 5

elements of, 4
infinite, 6
Sides of a triangle, 183
Signed numbers, 19, 23
Significant digits, 60, 73
Similar triangles, 200
Simplifying radicals, 75
Simultaneous:
equations, 133
inequalities, 140
Sines, law of, 208
Slide rule:
description, 86
operation, 88-97
Solid figures, 193
Solving:
linear equations, 122-124
oblique triangles, 208
Special:
exponents, 69
products, 106
triangles, 204-250
Spheres, 197-198
Square:
geometric, 186
of a sum or difference, 108
root, 78, 92
Squaring:
by slide rule, 91
complex numbers, 165
Straight and curved lines, 181
Subject of a formula, 152
Subscripts, 152
Subsets, 4

Substitution method for solving systems of

equations, 136

Subtracting:

by borrowing, 8

complex numbers, 164

decimals, 51

fractions, 118

general, 7

mentally, 10

signed numbers, 22
Subtrahend, 7
Sum:

angles of a triangle, 185

general, 7
Supplement of an angle, 182
Surface area:

prism, 194
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Surface area— Continued: Unlike:
sphere, 198 fractions, 33
Symbols: signs, adding, 21
grouping, 101
in formulas, 152 Variable, 120, 151
mathematical, 219 Variation:
Synthetic division, 110 combined, 150
System of equations, 133 general, 146
o joint, 149
Tangent to a circle, 187 - Vector representation of complex numbers, 163
Terms: Verbal problems, 138-139, 179
and coefficients, 99 Vernier:
of a proportion, 142 caliper, 64
Test for divisibility, 18 general, 61-64
Thermometer, 19 measurements, 63
Three percentage cases, 56 micrometer, 64
Translating formulas, 155 principle, 63
Trapezoid, 187 Vertex:
Trial quotients, 14 angle, 182
Triangles: triangle, 183
general, 183-186 Vertical:
simi.Iar, 200 angle, 182
special, 204-205 line, 181
Triangular prism, 193 Volume’:
Trigonometric: prism, 194
ratios, 201 pyramid, 197
tables, 202, 213 sphere, 198
Trinomial: ’

factoring, 115

squares, 114 Weights and measures, 220

Whole numbers, 1

Uneven division, 14 :
Unit, imaginary, 159 Zero as an exponent, 69
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